S2. MgOHY synthesis: FTIR spectra at intermediate temperatures.
The ATR-IR spectrum of the HY zeolite impregnated with Mg(NO 3 ) 2 · 6 H 2 O after activation at 80°C in vacuum is reported in Figure S1 (dark blue line). It is evident from the comparison with the HY spectrum (black line in Figure S1 ) the presence of additional bands at about 1350 cm -1 associated with nitrate group (see Figure S2 for the spectrum of the pure salt). The comparison of these bands with the ones present in the bulk Mg(NO 3 ) 2 · 6 H 2 O activated at the same temperature (blue line in Figure S2 ) suggests a different environments around the NO 3 2-groups in the two cases. The thermal decomposition of Mg(NO 3 ) 2 · 6 H 2 O after the impregnation of HY was followed by IR spectroscopy (see Figure S1 ). The comparison with the spectra recorded for the pure Mg(NO 3 ) 2 · 6 H 2 O after a treatment at the same temperatures ( Figure S2 ), evidences that the nitrate encapsulated in the HY zeolite is significantly less stable. In fact, the bands corresponding to the nitrate start to decrease in intensity already at 200°C, whereas for the bulk compound no decomposition is observed for T < 400°C. Figure S1 . ATR-FTIR spectra of HY impregnated with Mg(NO 3 ) 2 · 6 H 2 O after activation in vacuum at increasing temperatures from 80°c to 400°C. At 200°C, the spectra obtained after 1 h (light blue line) and 6 h (orange line) are also reported. All the spectra have been recorded in a glove box and normalized at the intensity of the zeolite band at 1063 cm -1 . Spectrum of pristine HY activated at 400°C in vacuum is also reported (black curve). Figure S2 . ATR-FTIR spectra of Mg(NO 3 ) 2 · 6 H 2 O after activation in vacuum at increasing temperatures from 25°C to 400°C recorded in a glove box. The spectra in the RT-300°C range have been normalized at the intensity of the band at 1351 cm -1 , whereas the spectrum recorded after the 400°C treatment has been normalized with respect to the intensity at 400 cm -1 .
S3. MgOHY synthesis: SEM images
Low resolution SEM images of the samples show that no appreciable change in gross sample morphology or particle aggregation is observed upon MgO addition (b and c). Under identical synthesis conditions, MgO adopts a disordered but recognizably different morphology (a) Figure S3 . SEM images (secondary electrons signal) obtained for (a) MgO, (b) HY and (c) MgO/HY. In (c') one exemplicative EDS spectrum obtained for MgO/HY sample is reported.
S4. Additional XRPD data.
The patters recorded for the reference materials (MgO, Mg(OH) 2 and Mg(NO 3 ) 2 · 6 H 2 O are reported in Figure S4 . Besides the MgO samples (synthetized as reported in the Experimental Section of the main text), the two other samples were used as received from Sigma-Aldrich. In Figure S5 it is reported a comparison between the pattern recorded for HY zeolite before (grey curve) and after the synthetic procedure to insert the MgO functionalities (blue curve). The two patterns are almost indistinguishable. It is evident from the comparison with the curves reported in Figure S4 that in the blue pattern are absent clear peaks associated to Mg(OH) 2 or MgO, suggesting a subnanometric dimensions of these species in the zeolite channels. 
CIF file as obtained by Rietveld refinement of the MgOHY pattern.
The refined structures of the Y zeolite without and with MgO were deposited within the COD database (http://www.crystallography.net/cod/) with entry numbers 3000174 and 3000175.
S5. Modeling Results
The coordinates of the optimized structures displayed in Figs. 6, 7 and 8 are listed below (in CIF Format). Cut and paste to an ASCII text file with .cif extension for visualization with any molecular graphics program.
CIF file relative to the structure reported in Fig. 6a . 
